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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments, see p.7-8, filed 12/21/05, with respect to the rejection(s) of 
claim(s) 3 under 102(e) have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of Jeckeln et al. US 2002/0191710 A1 
(Jeckeln) in view of Booth et al. US 6,512,417 B2 (Booth). 

Claim Objections 

2. Claims 1 ,2 and 4-7 are objected to because of the following informalities: 

In claim 1, line 1, define "IQ", line 3, "having an" should be "having a". 

In claim 2, line 1, define "IQ", line 8, "produce feedback" should be "produce the 

feedback", line 8, "for linearity" should be "for the linearity". 

In claim 4, line 2, "circuit" should be "circuitry", line 6, "period" should be 

"periodic". 

In claim 5, line 1, "the modulator" should be "the data modulator". 

In claim 7, line 2, "squares" should be "square. 

Claim 6 directly depends on claim 5. Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeckeln 

et al. US 2002/0191710 A1 (Jeckeln) in view of Booth et al. US 6,512,417 B2 

(Booth). 

Regarding claim 3, Jeckeln teaches a communications signal transmitter 
(transmitter in Fig.1) for transmitting a data signal (transmitting data from source 
22), comprising: a data modulator (IQ modulator 46 receiving the data from the 
source 22) responsive to the data signal (22) for producing modulated signal 
components (producing signal 26 modulated by IQ modulator) including a 
magnitude component and a periodic signal containing a phase component (note 
paragraph 0064 wherein the IQ modulator has the magnitude component and the 
phase component or an amplitude and a phase, respectively, distorted by a pre- 
distorter 42, hence the output of the IQ modulator include the magnitude 
component and the phase component or the amplitude and the phase, and the 
phase component is a periodic signal, since the amplitude and phase output of 
the IQ modulator represents signaling per symbol); an amplifier (power amplifier 
34) responsive to the magnitude component and the periodic signal for producing 
a desired communications signal (the output of the IQ modulator comprising the 
amplitude and the phase are input to the power amplifier 34 and outputting the 
desired communications signal 32); and feedback circuitry (feedback loop path 
from 50 and 56 through 48) responsive to the communications signal (32 or 24, 
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output from power amplifier 34) and to the periodic signal (26) for producing 
feedback signal components in quadrature relation (Fig.2 further illustrating the 
components of the feedback loop path, the feedback signal output from 60 and 
54 in Fig.2 having quadrature relation through the quadrature local oscillator 64, 
note paragraph 0072), the feedback signal components (the feedback signal 
output from 60 and 54 in Fig.2) are phase compared between the 
communications signal and the periodic signal (note paragraphs 0064 and 0065). 
However, Jeckeln does not explicitly teach wherein the phase comparison is to 
determine a phase difference between the communications signal and the 
periodic signal. 

Booth teaches, in the same field of endeavor, a predistorter (70 in Fig. 7) coupled 
to a phase error detector (60) receiving signals before (42) and after (54) a power 
amplifier (22) wherein the phase error detector computes for a phase error or a 
phase difference (see Fig. 8 wherein the output of the phase comparator 630 
determining the phase difference between a of 42 and p of 54). 
Hence, both Jeckeln and Booth teach a predistorter computing predistortion 
signal (94) based on signals before and after the power amplifier, wherein Booth 
further suggests that the predistortion signal is determined based on a phase 
difference between the signals before and after the power amplifier for proper 
error detection and compensate for changes in the power amplifier phase 
characteristic (note col.1 1, lines 50-51). Therefore, it would have been obvious to 
one skilled in the art at the time the invention was made to incorporate the 
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teaching of Booth of determining the phase error between the signals before and 
after the power amplifier by the element 62 in Fig.1 of Jeckeln), wherein the 
phase error could be very well be computed through the previously explained 
step of the phase compared step, for the purpose of proper error detection and 
compensate for changes in the power amplifier phase characteristic (note col.1 1 , 
lines 50-51). 

Regarding claim 4, Jeckeln further teaches wherein the feedback circuit 
(feedback loop path from 50 and 56 through 48) comprises: first and second 
mixers (two mixers coupled to 58 in Fig. 2); a first pair of signals (two parallel 
signals output from 58) derived from the communications signal (derived from 56 
coupled to receive the communications signal 24 in Fig.1), a different one of the 
first pair of signals being applied to each of the mixers (each mixer receiving its 
respective signal from 58); and a second pair of signals (two parallel signals 
output from 52) derived from the periodic signal (derived from 50 coupled to 
receive the periodic signal 26 in Fig.1), a different one of the second pair of 
signals being applied to each of the mixers (each mixer receiving its respective 
signal from 52); wherein the signals of at least one the first and second pair of 
signals are in quadrature relation to one another (the signals are multiplied by the 
quadrature local oscillator 64). 
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Regarding claim 5, Jeckeln further teaches the modulator further comprises: a 
correction table (look-up tables 70,72 in Fig.3) for correcting the magnitude 
component and the phase component (coupled to Mag and Phase and further to 
the IQ Modulator for correcting the output of the IQ Modulator, note paragraph 
0064 wherein the IQ modulator has the magnitude component and the phase 
component or an amplitude and a phase, respectively); and adaptation means 
(62 in Fig.1) responsive to the feedback signal components (the feedback signal 
output from 60 and 54 in Fig.2) for adapting values of the correction table (the 
inputs to 70,72 in Fig.3 from 60,54 in Fig.2, supplying correction factor, note 
paragraph 0064). 



4. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeckeln et al. US 2002/0191710 A1 (Jeckeln) in view of Booth et al. US 6,512,417 
B2 (Booth) and Tapio et al. US 6,741,663 B1 (Tapio). 

Regarding claim 6, Jeckeln in view of Booth teaches all subject matter claimed, 
as applied to claim 5. However, Jeckeln in view of Booth do not explicitly teach 
wherein the adaptation means is based on a statistical algorithm. 
Tapio teaches (see Fig.2), in the same field of endeavor, determining 
predistortion signal (output of 108 supplied to 100) based on signals before 
(output of 98 provided to 1 14) and after (output of 1 18) a power amplifier (104) 
and further teaches adaptation means (120) based on a statistical algorithm 
(Least Mean Square algorithm, note col.4, lines 1-11). Hence, Jeckeln and Tapio 
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teach adaptation means wherein Tapio further suggests that the adaptation 
means is based on the statistical algorithm in order to minimize error or 
difference between the signals before (output of 98 provided to 1 14) and after 
(output of 1 18) a power amplifier (104, note col.4, lines 1-5). Therefore, it would 
have been obvious to one skilled in the art at the time the invention was made to 
incorporate the adaptation means of Tapio in the adaptation means of Jeckeln for 
the purpose of minimizing error between the signals before and after the power 
amplifier, as taught by Tapio (note col.4, lines 1-5). 

Regarding claim 7, Tapio further teaches wherein the statistical algorithm is the 
least mean squares algorithm (Least Mean Square algorithm, note col.4, lines 1- 
11). 

Allowable Subject Matter 

5. Claims 1 and 2 would be allowable if rewritten or amended to overcome the claim 
objections, set forth in this Office action. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
present application discloses a predistorter in a transmitter comprising a modulator 
wherein the input and output of a power amplifier is compared to determine a 
distortion signal for the modulator based on a phase difference between the input 
and output of the power amplifier. Prior art teaches all subject matter claimed, 
however, does not explicitly teach in claim 1 of the modulator being a polar 



Application/Control Number: 09/885,81 1 Page 8 

Art Unit: 2611 

modulator and determining the phase difference based on a varying phase and 
substantially constant envelope signal and output of the power amplifier, and does 
not explicitly teach in claim 2 of the modulator being a polar modulator providing a 
phase modulated signal wherein the phase difference is determined based on the 
phase modulated signal and output of the power amplifier. 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Sam Ahn whose telephone number is (571) 
272-3044. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayour can be reached on (571) 272-3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
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free). 
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